Background: A number of countries have a list of occupational disorders for use in workers' compensation processes and decisions. These lists have two potential uses -to formally recognise that a disorder may be related to work (and so be potentially compensable), or to formally identify disorders that are likely to be related to work and so can be considered to have arisen from work if sufficient relevant exposure can be confirmed. However, many of these lists have shortcomings.
INTRODUCTION
The International Labour Organization's List of Occupational Diseases (the ILO List) is documented in ILO Convention 42 (Workmen's Compensation (Occupational Diseases) Convention (Revised), 1934). This has been revised several times since it was first released, most recently at a meeting in late 2009, with ratification expected in 2010 [1] . A number of countries have their own equivalent of this list, almost always based heavily on the ILO List, which is used to guide workers' compensation processes and decisions. Many examples are available -e.g. lists from Europe [2] , Hong Kong [3] , Germany [4] , Ireland [5] , Ontario (Canada) [6] , the Phillipines [7] and South Africa [8] . These lists have two potential uses -to formally recognise that a disorder may be related to work (and so be potentially compensable), or to formally identify disorders that are likely to be related to work and so can be considered to have arisen from work if sufficient relevant exposure can be confirmed (this latter commonly referred to as a disease schedule). Such lists are potentially very useful for both workers and public authorities. However, many of them have shortcomings, particularly when used for the second of these purposes. Some of the issues relevant to the development of such lists for the first use are considered in a document produced to support the development of the most recent version of the ILO List [9] .
The focus of the current paper is the second of the abovementioned uses.
Schedule 2 of the New Zealand Injury Prevention, Rehabilitation and Compensation Act 2001 provides a list of occupational disorders and exposures. Claims made for disorders and exposures contained within Schedule 2 of the Act are able to be considered more quickly than other claims because the connection between the disorder and an occupational exposure is automatically accepted. The content of Schedule 2 was recently reviewed. The aim of this paper is to provide an overview of the concepts and approaches that should be taken into account when developing a list of accepted occupational disorders, using recent experience with New Zealand's Schedule 2 to illustrate some of the principles and issues involved.
PRINCIPLES AND ISSUES
Schedules are designed to provide a list of disorders for which there is very good evidence of a causal connection to one or more workplace exposures. Disorders listed on such a schedule are accepted as arising from work, provided that the claimant has experienced the relevant exposure in the course of work, and can be handled using a fast-track process. Disorders not listed on the schedule may still be the subject of a workers' compensation claim, but the connection to work will need to be established as part of the claim process. Disorders potentially related to work may not be listed on a schedule for two main reasons. For many disorders, the level of scientific evidence of a causal connection to work is insufficient to allow a connection to work to be automatically accepted. For others, the proportion of cases due to work is so low that it is likely that in any individual, even if they are a worker with relevant work exposures, the disorder arose as a result of non-work exposures.
Most occupational disease schedules appear not to be based on clear, appropriate criteria and/or do not include all relevant disorders. For example, a comparison of the latest ILO List and the previous version of New Zealand's Schedule 2 showed that many of the categories listed in the ILO List were not included in Schedule 2. Even the ILO List does not include some disorders that can definitely arise due to occupational exposures, although the list currently being considered for adoption as an amendment to ILO Recommendation 194 is more comprehensive [1] , and ILO Recommendation 194 recommends that countries include as many as possible of the disorders in the ILO List in their list of diseases that should be the basis for compensation. Although the ILO-listed disorders form a good starting point for establishing a comprehensive list of occupational disorders for use in a schedule, it is argued that they should not be adopted without modification, because they do not necessarily meet the appropriate criteria for a valid and practical occupational disease schedule. Three such criteria are proposed.
The first criterion is that there must be strong scientific evidence of a causal link between the disorder and one or more occupational exposures. This is essential, since the aim of a schedule is to by-pass the need for a claimant to establish a connection between a work-related exposure and a resulting disorder. A vast range of work-related exposures have been implicated in single studies as possibly resulting in ill health. However, many of these findings have not been repeated in other studies, or are only identified in studies with significant methodological flaws. For these, the evidence of a connection to work is weak. Inclusion of every disorder that has ever been linked to a work-related exposure would mean the acceptance of claims for a large number of conditions that are in fact not related to work or unlikely to be related to work. This would mean the schedule would not be suited to its main purpose. For other disorders, there is strong scientific evidence in terms of several well-conducted studies identifying a meaningfully-increased risk of developing the disorder in exposed persons compared to unexposed persons. These are the conditions that might appropriately be included in the Schedule. Therefore, one criterion for inclusion in a schedule should be that there is strong scientific evidence of a connection between the disorder and one or more work-related exposures.
The second criterion is that disorders included in a schedule must have clear diagnostic criteria. This will mean there should be little question as to whether or not the claimant really has the disorder that is the subject of the claim. For many of the potential disorders that could be included, the diagnostic criteria are straightforward. This is the case for virtually all malignancies and for most pneumoconioses, for example. The issue is less clear for conditions such as asthma, as there are several definitions of occupational asthma, some more inclusive than others [10] [11] [12] . Also, establishing the connection to work can be difficult, and might need to involve serial tests of lung function during a working week and during times away from work, as well as challenge tests. Some of the musculoskeletal disorders, such as those associated with upper limb pain [13, 14] , and chronic neuropsychiatric disorders associated with solvent exposure [15, 16] , are examples of disorders where establishing the diagnosis can be even more problematic. In many cases, there is lack of agreement as to what constitutes the disorder and on what basis it should be diagnosed. This is likely to mean that the diagnosis will often need to be made or confirmed by an occupational physician or a medical practitioner with considerable experience in occupational medicine.
The third criterion is that it is important that the disorder comprises a considerable proportion of the cases of that disorder in the overall population or in an identifiable subset of the population. In theory, a schedule should contain a list of every work-related disorder and its associated exposure. Unfortunately, most work-related disorders can also be caused by non-work exposures. Including every possible workrelated disorder, no matter how common or what proportion of all occurrences of the disorder are related to work, would make the schedule unwieldy and of little practical use. A response might be to only list disorders that are primarily caused by exposures that occur through work; that is, disorders where the occupational Population Attributable Fraction (essentially the proportion of cases of a particular disorder that is due to the exposure in question) is high. However, such an approach has important and undesirable implications. For example, the most common cause of lung cancer in the community is smoking. Lung cancer is also known to be caused by exposure to asbestos, and the most common circumstance in which asbestos exposure occurs is through work. If lung cancer is excluded from consideration because the primary cause is non-occupational, many people whose cancer is actually caused by occupational exposure to asbestos will find it much more difficult to receive compensation for their illness. Similarly, it has been reliably estimated that at least 10% to 15% of asthma [10, 17, 18] in adults in industrialised countries is due to occupational exposures. This means that the other 85% to 90% of asthma cases are not due to occupational causes. Asthma is a common disease in most communities. Deciding not to include asthma on a schedule simply because most cases are not occupational in causation would potentially exclude a large number of cases that genuinely arose as a result of occupational exposures.
In applying this criterion, it is important to bear in mind that the proportion of cases of a particular disorder that are due to work will vary considerably between groups within the general population. A disorder that at a general population level is overwhelmingly non-occupational in origin might be primarily of occupational origin in certain subgroups where workers commonly have exposures that increase the risk of developing the disorder. Therefore, a disorder that is usually due to non-occupational factors, but commonly due to occupation in workers with a specific exposure, could reasonably be included in a schedule if it is directly linked to that exposure. For example, cases of tuberculosis would usually not be caused by occupational exposures, but tuberculosis in a health care worker is much more likely to be due to exposure to the causative organism as a result of work activities. So, tuberculosis in general would not be expected to be included in a schedule, but tuberculosis in health care workers might be. Similarly, bladder cancer diagnosed in a worker with known exposure to a bladder carcinogen is much more likely to be due to an occupational exposure than a bladder cancer diagnosed in someone who has always been a clerical worker.
STRUCTURE AND CONTENT OF A SCHEDULE
In general, a schedule should identify specific disorders in relation to one or more specific exposures. The current version of the ILO List of Diseases (and the Annex to the List), and most country-specific schedules, are a mixture of specific and non-specific disorders. An example of a specific disorder from Schedule 2 in New Zealand is "Lung cancer or mesothelioma diagnosed as caused by asbestos". It is usually straightforward to diagnose a person as having mesothelioma, and asbestos is virtually the only known cause of mesothelioma. It is also usually straightforward to diagnose a person as having lung cancer, although it is not possible to unequivocally establish whether or not an individual case of lung cancer arose as a result of asbestos exposure (or any other exposure).
Most of the other disorders listed in Schedule 2, and many of the disorders in the ILO List, are non-specific. For example, the ILO List includes "Diseases of a type generally accepted by the medical profession as caused by chrome or its toxic compounds". Chromium and related compounds are associated with lung cancer, dermatitis, skin ulcers, perforation of the nasal septum, respiratory tract irritation, and chronic renal failure [19] . All of these disorders can be caused by exposures other than chromium. It is not useful for a schedule to include, for example, all cases of dermatitis. Instead, the focus should be on dermatitis caused by exposure to chromium or its compounds. Therefore, a schedule is probably better structured primarily around the disorder, with qualifications as to what exposures should be considered as causal, rather than being structured around a particular exposure. So, "Diseases of a type generally accepted by the medical profession as caused by chrome or its toxic compounds" would be better along the lines of "Lung cancer associated with occupational exposure to: asbestos, chromium, coke oven emissions…"; "Chronic renal failure associated with occupational exposure to: lead, cadmium, chromium, copper…", and so on. The Annex to the ILO List adopts this approach in some situations. For example, "Asthma caused by recognized sensitizing agents or irritants inherent to the work process" focuses on the disorder (asthma) and identifies the need that the causative exposure occurs in relation to work.
Some variation in this focus on disorders is required in certain circumstances. When the exposure can be clearly related to work but there are many individual disorders and types of organ dysfunction that have been shown to be related to the exposure, the specific exposure should be included, accompanied by a general reference to the many disorders that might be related to it. This is the approach recommended for most cases of acute or chronic poisoning. Asthma illustrates a related issue, in that there are probably hundreds of occupational exposures that could potentially cause asthma [20] . So, it would not be practical to explicitly include them all in a schedule. This would also be the case for dermatitis [21] . In contrast, it might be well be feasible and appropriate to include in a list specific exposures that have been associated with a particular form of cancer.
For some disorders, connection to an occupation or industry, rather than exposure to a specific agent, may be necessary, but it is best avoided in most instances. Such connection is appropriate in two situations. Firstly, there may be very good evidence that work in a particular occupation or industry increases the risk of developing a specific disorder, but the specific agent has not been identified. An example of this is lung cancer and bladder cancer associated with work as a painter [22, 23] . The International Agency for Research on Cancer (IARC) lists a number of occupational exposure circumstances that are classified as definitely increasing the risk of cancer without definitively identifying the causative exposure(s) [22] . A single IARC exposure circumstance covers a range of different tasks and associated exposures, only some of which may be carcinogenic. Therefore, many of the people included in the exposure circumstance will actually not have been exposed to whatever the causative exposure (or exposures) was. As long as the relevant exposure is included in the schedule, it is not necessary to include the exposure circumstance as well. If the exposure is not well characterised and the disorder is common in the general public, the circumstance is better excluded from the schedule because it is too difficult to establish that a worker has been exposed to a truly causative exposure.
Secondly, for most infections related to occupation, the infection is inextricably linked to exposure to a single agent -the infective organism. That is, there is a clear one-to-one relationship between the disorder and an exposure. So, for infections uncommon in the general public, it makes more sense to identify the occupational circumstances in which exposure to the infective organism can be expected to occur, rather than to simply identify the infective organism, because identifying the infective organism doesn't add any extra information. For example, leptospirosis is more usefully linked to dairy farming and abattoir work than to exposure to Leptospira, the causative exposure.
For the majority of disorders in a community, most of the cases will arise from non-occupational exposure circumstances, but occupationally-related cases will arise sporadically. For example, a government worker in a temperate country might go to a tropical country for a brief work project and contract malaria, but it is not feasible to include every specific infection that might conceivably arise due to occupational exposure circumstances. Similar situations arise with disorders of all organ systems, such as heart failure, kidney disease, neurological disorders and haematological disorders. Therefore, these either need to be dealt with by including a "catch-all" provision in the schedule, or by accepting that such rare cases need to be dealt with through the compensation mechanisms that do not involve referral to a schedule. The latest version of the ILO List does include some catch-all categories, but this does not seem to be consistent with the intention of such schedules, and in general "catch-all" categories should not be included in such schedules.
Since most occupational disorders can also be caused by non-occupational exposures, the final decision on which disorders to include in a schedule should be based partly on the relative likelihood of a worker being exposed to the required occupational exposure circumstances. For this reason, a schedule should include an explicit identification that there must be "sufficient" exposure to the relevant exposure. Sufficient exposure in this context means exposure of sufficient duration and intensity that, based on current evidence, it is more likely than not to have contributed to the development of the condition. Relevant non-occupational exposures would not alter this. For example, persons with sufficient occupational exposure to an agent that is known to cause COPD should not be precluded from being covered by the schedule just because they smoke (even though smoking is also known to increase the risk of developing COPD).
The final content of a schedule must therefore be a balance between a restrictive approach, which will mean some workers with genuinely work-related illness will find it difficult to receive compensation, and a more inclusive approach, which runs the risk of some people receiving compensation for a disorder that is in fact not due to their occupation. As an example, the recommended format and content of the revised form of Schedule 2 in New Zealand is shown at Appendix A. Those disorders not recommended for inclusion, and the reasons for exclusion based on the three criteria presented earlier, are shown at Appendix B.
In conclusion, a list of occupational disorders to be used as a schedule for compensation purposes is best based primarily on a combination of specific disorder-exposure combinations. Criteria for inclusion can usefully cover strength of evidence, clear diagnostic criteria and the proportion of the cases of that disorder in the overall population or in an identifiable subset of the population.
KEY POINTS
Most current lists of compensable disorders are too broad to be useful as a schedule for fast-tracking claims.
Criteria to include disorders can usefully be based on strength of evidence, clear diagnostic criteria and population proportion.
Schedules are best based primarily on a combination of specific disorder-exposure combinations.
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Non-cancerous skin disorder
Contact dermatitis (irritant and allergic) Sensitising agents or irritants both recognised in this regard and inherent in the work process. 2 Occupational vitiligo Para-tertiary-butylphenol; para-tertiary-butylcatechol; para-amylphenol; hydroquinone or the monobenzyl or monobutyl ether of hydroquinone. Whether only immunologically-mediated asthma should be considered to be occupational asthma, or whether asthma arising as result of workplace exposure to irritants, or exacerbation of pre-existing asthma by workplace irritants, should also be considered in the definition, is still the subject of debate. However, the broader definition seems to currently be more widely accepted. 2 The large number of occupational agents that have been shown to cause these disorders means that listing every relevant agent in connection with these disorders in Schedule 2 is impractical. 
APPENDIX B: Disorders not recommended for inclusion in

Disorders of the nervous system
Dementia Criterion 1 and 3
Vascular disorders
Ischaemic heart disease Criterion 1 and 3
Musculoskeletal disorders
Occupational overuse syndrome Criterion 1 and 2 1 The criteria are as follows 1) There is strong evidence of causal link between the occupational exposure and the disorder; 2) There are clear and repeatable criteria for diagnosing the disorder; and 3) The disorder comprises a considerable proportion of the cases of that disorder in the overall population or in an identifiable subset of the population.
